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In this research, a 3D steel frame was analyzed by manual calculation and also ANSYS 
program with the probabilistic method. This analysis is to determine the stress, strain, 
deflection and deformation of the structure. Besides that, the structure is checked 
accordingly to Eurocode 3 also. Nowadays steel frame is widely used for industrial 
building. It is very stable in term of everything and low in cost. A 500N/𝑚𝑚2 of yield 
strength was choose for the 3D steel frame. The material and geometry of the space truss 
was satisfied for this research since it passed all the design criteria in designing for tensile, 
compression and also buckling. The numerical results show very good agreement with 
manual calculation results. From the results of simulation, we get to know the real 
behavior of the structure under the applied loads. In probabilistic analysis, we get the 
results of cumulative distribution function, histogram plot, sensitivity plot and simple 























Dalam kajian ini, kerangka besi 3D dianalisis dengan pengiraan manual dan juga program 
ANSYS dengan kaedah kebarangkalian. Analisis ini adalah untuk menentukan tekanan, 
terikan, pesongan dan kecacatan bentuk. Selain itu, struktur diperiksa dengan sewajarnya 
kepada Eurocode 3 juga. Pada masa kini kerangka besi digunakan secara meluas untuk 
bangunan industri. Ia adalah sangat stabil dari segi segala-galanya dan rendah kos. 
Kekuatan alah 500N/mm2 adalah pilihan untuk kerangka besi 3D. Bahan dan geometri 
kekuda ruang yang berpuas hati untuk kajian ini kerana ia lulus semua kriteria reka bentuk 
dalam mereka bentuk untuk tegangan, mampatan dan juga lengkokan. Keputusan 
berangka menunjukkan perjanjian yang sangat baik dengan keputusan pengiraan manual. 
Dari hasil simulasi, kita mengenali tingkah laku sebenar struktur di bawah beban yang 
dikenakan. Dalam analisis kebarangkalian, kita akan mendapat hasil fungsi kumulatif 
pengedaran, histogram plot, plot sensitiviti dan sejarah plot mudah oleh 10.000 kali 
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1.1     INTRODUCTION 
 
Steel framing is one of the basic building techniques in construction field. 
Beams and columns are the most important component in steel framing. This is because 
they enable to give out the shape and supports to the structure of the building. Compare 
to other materials such as timber, steel has a lot of advantages. Hence it becomes one of 
the important materials in construction field. Despite that, it is uncommonly to apply 
steel framing in Malaysia as outdated of local technology and high cost of imported 
materials. 
 In construction industry, there are various types of frame. For instance, rigid 
frame is often used in multi-storeys building. More than 90% of non-domestic 
buildings’ materials are steel which can show steel is dominant in this construction 
(Davidson & W.Owens, 2012). Steel is chosen as one of the materials in this 
construction is because they are light, long-span and great in durability. Other than that, 
it is erected rapidly that save a lot of times compared to concrete. Besides, it can save 
more cost since the amount of steel used in portal frame is lesser compared to other type 
of frame (Deakin, 2004). These allows architect to design the construction building with 
more pleasing appearance and economical within its cost budget. Rigid frame is the best 
choice for construction building as it has better stability against lateral actions. 





 The 3D rigid frame (15.75m height and 23.1m width) will be analyzed in this 
research. Wind load has to be considered in this research due to it is a high rises 
construction building that it sustains the wind load at ultimate and service limit state. 
 
1.2     PROBLEM STATEMENT 
 
 Analysis of 3D steel frame is harder compared to 2D steel frame. The 3D steel 
frame is complicated structure as it is connected by a few of layers braced together. 
Therefore, it needs more times and costs in analyze and design the 3D steel frame. In 
civil software, ANSYS is the one of the software that can analyze the complicated 
structure easily. Hence, it saves more times and cost in designing a structure. 
 The characteristics behaviors of the steel frame are modelled and stimulated by 
using ANSYS + CIVILFEM 12.0 software. Deformed shape, maximum deflection and 
various of checking are done by applying Eurocode 3 in this research. 
 
1.3     OBJECTIVE 
 
 Objectives are the important role in the research because it can lead researchers 
to meet their goals in order to accomplish the research perfectly. Furthermore, it enables 
researchers to comprehend and refresh themselves of the works that have to accomplish 
in the research. Next, the main objectives of this research are: 
(i) To determine the structural behavior of 3D steel frame 
(ii) To make sure the steel frame passes all the code checking 
(iii) To ensure the steel frame is stable against deflection and deformation 
(iv) To determine the response behavior of steel frame under deflection 







1.4     SCOPE OF STUDY 
 
 This research is conducted by using ANSYS + CIVILFEM 12.0 to analyze and 
model 3D steel frame. The loading that includes weight of brick walls, slabs and beams 
are calculated by following the Eurocode 1 then acts as force on beams. Plus, wind load 
is applied on the only one side of the structure thus calculated by following the 
Malaysia Standard. Last but not least, deformed shape, deflection and Eurocode 3 
checking are done in the post-processing step. 
 
1.5     EXPECTED OUTCOME 
 
 This research claims to determine the structural behavior of the 3D steel frame. 
Next, it checks all the codes of 3D steel frame. Then, the deflection, deformation, 
compression and tension checking, and lateral torsional buckling checking according to 
Eurocode 3. 
 
1.6     SIGNIFICANCE OF STUDY 
 
 The information about the procedure and outcome of analyzing 3D steel frame 
by using ANSYS + CIVILFEM 12.0 is a significance attempt in this research. Through 
this research, it able to determine the maximum moments, deflection and deformation. 
Hence, this can ensure the building is safe before construction starts. Thus, it can save a 
lot of costs by verifying the appropriate dimension of the steel frame. So, it is utmost to 
understand and learn steel structure since steel frame is commonly used in advance 
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